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5.0 DATA QUALITY OBJECTIVES AND DATA NEEDS 

5.1 DATA QUALITY OBJECl'IVES 

Data Quality Objecaves (DQOs) are established to define data needs for each of the RFVRI tasks, 
coordinate collechon actlvlaes to support those needs, and to assure the quality and quantity of 
resultant data Collectwely the data are used to make decisions regardmg the nsks the site poses to 
human health and the enmnment and to make decisions r e g h g  whch remedial measures are 
appropnate to mhgate the nsks DQOs are developed mteracavely wth ongorng RFVRI activihes 
The DQO development process IS flexible, iteratwe, and dependant upon evaluahon of exismg 
data, and data that become available as a result of RFURI achvlhes Three stages are used m the 
development of DQOs, and each of the stages is outhned below (EPA, 1987) 

Stage 1 - Identify Decision Types 

e Idenhfy and mvolve data users, 

e Evaluate avadable data, 

e Develop a conceptual model of the study site; and 

e Speclfj. RFVRI objmves, and anticlpate the decisions necessary to achieve the 
objecoves 

Stage 2 - Identify Data Uses and Needs 

e Idenm data uses, 

e Idennfy data types, 

e Idenafy data quality needs, 

5 - 1  
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0 Idenhfy data quanhty needs; 

0 Evaluate samphg and analysis optlons, and 

Revlew data pmision, accuracy, X'epX'esentahveness, completeness, and 
wmparabdity (PARCC) 

Stage 3 - Design Data Collection Program 

Assemble data collechon components, and 

0 Develop data cdlechon documentahon 

The DQO elements are COnMUdly rewsed and reevaluated on the basis of new data developed 
dunng each phase of the RFVRI. As the enwronmental charactenshcs and the nature of 
CO~tarmnahOn of the study area become better understood, addIhOnd data reqmements wll 
become apparent and both the DQOs and the Field Samphg and Analysis Plan (FSAP) may 
evolve in response to these requuements The followrng discussion addresses each of the DQO 
elements. 

5 1 1 Stage 1 Idenhfkahon of Dectsion Types 

5 1.1.1 Identlficatlon of Data Users 

The followmg is a list of agenaes and OrganlzahOnS that are the pnncipal decision makers and end- 
users of data that wll be generated dunng the OU 13 Phase I RFURI (ERP, 1991) 

Umted States Enwonmental Rotechon Agency, Region VIII, Waste Management Division 
Duector, Federal Facdiaes Branch Chief, and the Rocky Flats R e d d  hject Manager. 

State of Colorado Department of Health, Hazardous Matenals and Waste Management 
Diwsion M t o r ,  Hazardous Waste SeChOn Leader, Hazardous Waste Facdihes Unit 
Leader, and the Monitonng and Enforcement Umt M e r .  

Umted States Department of Energy, office of Enwonmental Restorahon and Waste 
Management, Secretary of Energy, and the Achng Assistant Secretary for Envmnmental 
Restorahon and Waste Management. 

5 - 2  Rsnrod PIMI 
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U ~ t e d  States Department of Energy, Rocky Flats MiceManager, Asslstant Manager for 
Enmnmental Management, and the Acmg Environmental Restorahon Dvision Dvector 

EG&G Rocky Flats Plant, Enwonmental Management Department, Assocrate General 
Manager for Enwonmental Restomon and Waste Management, Enmnmental 
Management Department I>lrector, Enwonmental Management Department hvision 
Managers, and mamx project personnel from other Rocky Flats Plant or external EG&G 
organizauons 

EG&G Rocky Flats Plant techmcal speclhsts and subcontractors responsible for 
supervismg, ~oordmaang and perfonkng Enwonmental Restoration-actmties (EM, 
19911) 

5 1 1.2 Evaluauon of Avadable Data 

Exisang data are descnbed in Section 2 of thrs document, Soils and geolop data collechon 
mvities 111 the viclnity of OU 13 have been pnmanly dvected toward defmng the RFP 
enwonmental semng Much of the data were developed as a result of the RFP Geologmd 
charactenzahon mcludmg chemcal data used to charactenze the types and sources of 
contammanon present m the sods and groundwater Chemcal data conmue to be collected from 
monitonng well 4486 as part of the overall RFP charactenzahon monitonng program The 
avadable soils and geology data were not developed for the specdic purpose of charactenmg 
OU 13 

Exlstlng ambient an monitonng programs charactenze the RFP site on an area-wde basis for 
plutonium and amencium This data is not specific to any of the OU 13 M S S  sources, but 
provides a basehne for the RFP and is collected acconhng to air samplmg pmedures speclfied in 

EMD Operatmg Procedures Manual No 5-21000-0PS-AP, Volume VI, An 

Surface water data (VOCs, metals, water quahty, and radmchemstry) for OU 13 are avadable from 
seven sampling stauons (SED1 18, SW018, SWO19, SW020, SW022, SW023, and SW093) 
Four of the stahons (SWO19, SW020, SW022, and SW023) are located withm OU 13, however, 
only SWO19 is m a locabon that receives runoff from OU 13 The seven other surface water 
sampling stations receive runoff from other OUs 
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Data for atr quahty, surface water, pundwater, mils, and geology are bemg validated in 
accordance wth sechons 3 4 and 3 7 of the Q W P  for data vaklation guidelmes and data usability 
cntena respectively. Some of the data are vahdated and accepted, some are validated with 
quahfkations, some have been rejected, and some have yet to go through the vahdaoon process. 
Appendces D, E, and F hst the avatlable analpcal data and ldenafy whch samples have been 
validated A summary evalumon of the data avadable far each IHSS located in OU 13 is gven 
below. 

North Chemcal Storage Site (IHSS 117 1) This site was used to store non-radioactive 
consmctlon debns, waste metal, and scrap metal. Existmg data far this site are available h m  
piezometers and groundwater monitor wells P114789, P214689, P115589, and P218089 The 
avadable data charactenze the site's sods and geology. Lmted surficial sods data was collected as 
part of a site-wde PCB mveshgatlon in 1991. This data shows no donuclide contarmnahon 

Mddle Chermcal Storage Site (IHSS 117.2). This site was used as a non-radioactwe c h e m d  
storage facility Exlsang soils and geologc data for this are lmted to piezometers located in the 
vicinity of the ate These piezometers are P115589, P213689, and P214089. 

South Chemcal Storage Site (IHSS 117 3). This site was used as a storage area for pallets, cargo 
contamers and new drums, and in one mstance it is believed the site was used for the storage of a 
contarmnated glovebox Emsang data for this site charactenze sods geology and groundwater rn 
the wanity. These data axe avadable Erom piezometm and momtor wells P313489, P418289, 
6186. A racllometrrc survey for gross contarmnahon was conducted for this area. 

011 B m h t  Number 1 Waste Leak (IHSS 128). Appmxmately 200 gallons of doactively 
contammated waste oil were burned 111 an open pit 111 1956. Data for soils and geology 8n 

available from piezometer P114889. Au monitonng &ta collected at the tune the oil was burned 
may also be avadable. 

Lithium Metal Desmchon Site (IHSS 134). This area conmns the reachon products h m  
OXi&hOn of magnesium and hthium metal coated wth machme oils that may have contamed 

5 - 4  Rovuod F d  
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perchloroethylene Existmg data for sods and geology are avadable from piemeters P114889 
and P115489. 

Waste Spills (IHSS 148) The soils of this site have reportedly been contarmnated by spdls of 
nitrates and possibly of unknown doacnve  compounds Exrsnng data for this site is hmted to a 
radromemc survey for gross contammanon and surface water sampling stabon SWO19 

Fuel 011 Tank @ISS 152) This facdity consists of an 800,0@gdlon storage tank that is 
presently in operanon, surrounded by an earthen dke, and conmnmg No 6 fuel oil 
Approxlmately 700 gallons of fuel oil was spilled, cleaned up, and recycled in 1971 A smlar 
spdl of 400 gallons occurred m 1979 Existmg data for this site is hmted to a radiomemc survey 
that m&cated low levels of rachoactlvity w e n  present. 

North Area Radloachve Site (IHSS 157 1) This site is contarmnated with unknown volumes of 
depleted uranium and beryllium Existmg data for this site mclude groundwater data from monitor 
well 4486, sod samples taken m the year 1953, and a mhometnc survey for gross contammabon 

Buddmg 551 Rdoacave Site (IHSS 158) This site was used as loachng area and as a temporary 
holdmg area for items conrammated wth low levels of uranium. Exisang data far this site mclude 
sods and geology data from piezometers P115589 and P214689. Limted surficial sods data was 
collected as part of a site-wide PCB inVeShgatlOn in 1991 This data shows no radionuclide 
contarmnahon 

Waste Peroxlde Drum Bund (IHSS 169) This site is the reported locanon of a buned single 55- 
gallon drum of hydrogen peroxide ' b s  incident is probably the same incldent described as IHSS 
191. The evaluahon of available data for IHSS 191 is gwen below. 

Solvent Burnmg Ground (MSS 171) This site was used for tmnmg fue-fighong personnel and 
may be contarmnated wth waste oil and gasohne Exlsttng data charactenmg this site's sods and 
geology are avadable from piezometer P114889 

5 - 5  Ranaed F d  
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Valve Vault (IHSS 186) Thls was the site of a process waste h e  leak Unknown volumes of 
liquid waste carrying radIoachve constltuents and other unknown chemcals leaked mto the soil at 
thts locaaon. Exlsang data for soils and geology are avadable from piemmeter P114789 

Caustlc Leak (IHSS 190) This was the site of two leaks of sod~um hydroxide from an above- 
ground storage tank One of the leaks resulted in a release to the enwonment, and the other &d 
not There are no known sources of sods, geology, or groundwater data for this site. Surface 
water data is avalable from samplmg statlon SWO19. 

- 

Hydrogen Peromde Spdl (MSS 191) This was the site of a release of hydrogen peroxide from a 
55-gallon drum There do not appear to be any sources of data for this site. 

Scrap Metal Sites (MSS 197) This MSS was mgnally one of the Low Pnonty S i t e d U  16, 
but was transferred to this OU after the final work plan was submtted for comments A 
descnptton of the site is avdable in the Final No Further Amon Justlficatlon Document, Rocky 
Flats Low Pnonty Sites (Operable Umt 16), July 1992 It is overlaps and is adjacent to MSS 
117 1 Scrap metal components of early constructlon were reported to be buned 111 this area m the 
late 1950s or early 1960s In 1981, dunng the constructlon of the new Protected Area penmeter 
fence, consmctlon debns was d~scovered and work began to remove it. The matenal unearthed 
was moist, but not oily, scrap metal consishng of machme turrungs, nngs, shapes, overlays and 
other metal parts. The matenals were momtored for radIatlOn wth a FIDLER, but none was 
detected In addmon, total long-lived alpha mncentraaons from three portable a u  samplers at the 
Buddmg 559 cleanup area showed zero count. No transformers or related matenals were found. 

5 1 1 3 Site Conceptual Model 

Conceptual models of MSSs in OU 13 have been developed and are presented in SeChOn 2.3 of 
this document. The models mclude a demptton of potenaal sources of contarmnahon, release 
mechanisms, transport m d a ,  exposure routes, and potenaal receptors. The conceptual models 
were developed by organmng the MSSs mto two logcal groups based upon the secondary source 
type, potenhd exposure routes and transport mechanisms. The two groups and the MSSs that 
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compose each group are hsted below MSSs 128 and 148 are lsted in both &noups because they 
each exhht characteristics of both groups. 

e Releases onpatmg above ground and af€ectmg surfid matenals: 
117.1, 117.2, 117.3, 128, 134, 148, 152, 157 1, 158, 171, 190, and 191. 

0 Releases OnpaMg and affechng transport medra below the ground surface 
128,148, and 186 

The conceptual models wdl be an a d  in idenafymg exposure pathways and to evaluate the potential 
nsks to human health and the envronment posed by the contammation present rn OU 13. 

5 1 1 4 Data objechves and Decisions 

The DQo pmess requrres that specrfic data objechves be defined, formulabon of the objectives 
leads to the idenhficahon of &ta needs The data objechves for the ou 13 
summanzed in Table 5 1 Data needs are expected to evolve based upon new mformation 
generated as the Work Plan is implemented. From the mformanon generated by the RFI/RI, 
decisions can be made r e g h g  whether ItxndahOn is necessary and which remed~al dtemahVeS 
would be appmpnate. 

work Plan are 

5.1 2 Stage 2 - Idenbfy Data Uses and Needs 

5.1.2 1 Idenafy Data Uses 

The p ~ a p a l  uses of RFVRI data have been defined rn Data Quality Objechves for R e d d  
Response Acavmes and are listed below @PA, 1987) 

e Site Characterization - data axe used to detemne the nature and extent of 
mntarmnahon at a site, 

0 Health and Safety - data are used to establish the level of protecbon needed for 
onsite workers and to detemne if there is w e n t  danger to the surroundmg 
popdahon, 

5 - 7  Rsvwd F d  
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Risk Assessment - data are used to evaluate the threat posed by the site to public 
health and the enwonment; 

e Evaluation of Alternatives - data are used to evaluate which remedml 
technolog.les may be appropnate; 

Engineering Design of Alternatives - data are used in the remedial design 

Monitoring During Remedial Action - after remechal actions arc 

Correlation of Environmental Contamination to Responsible Party(s) 

process to evaluate the performance of vanous r e d d  technologcs; 

unplemented, data are used to assess thev effechveness, and 

- data are used to lmk wastes detected III the envmnment to wastes known to be 
onste. 

e 

e 

Data uses speclfic to RFI/RI Phase I samplmg and analysis achvlues for OU 13 are hsted in Table 
5 2. 

5 1.2 2 Identify Data Types 

Data types requued far the OU 13 RFVFU arr: air quality, mil engineenng/geotechmcal, sod-gas, 
soil chemstry, aqulfer parameters, and groundwater chemstry. Table 5.1 provides addinonal 
Infarmaton on the types of data that wdl be collected 

5.1.2.3 Idenhfy Data Quality Needs 

The level of data quahty r e q u d  for OU 13 €WRI achwhes is based upon the following factors: 
appropnate analyhcal levels, potenad contarmnants that may be present, level of concern and 
requlred detechon hmt. Each of these factors is &scussed below. 

Appropnate andyhcd levels for RFVRI work are hsted below (EPA, 1987) 

e Level I Field portable mstruments Results are typically not compound-speclfic or 
qUanhtahVe Th~s analytical level IS apppnate for prowding real-me 
health and safety data and as a screemng tool to mchcate potentially 
contammated areas. 

5-8 Rsnrod F i  
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Table 5.2 
(sheet 1 of 2) 

SAMPLING ACTIVITY OBJECTIVES FOR EACH STAGE OF PHASE I 
R EMEDl AL INVESTIGATION 

A c t i v i t y  
Radiation Survey 

Soil Gas Survey 

Scrapes 

Stage 1 
Screen surface 
for radiochemical 
contaminat ion,  
map anomalies 
for further 
subsurface 
invest igat ion 
determine 
presence or 
absence of listed 
analytes in the 
subsurface, map 
anomalous areas 
for further 
investigation, 
del ineate 
horizonal extent 
of contamination 
determine 
presence or 
absence of listed 
analytes in the 
subsurface, map 
anomalous areas 
for further 
investigation, 
del  i nea  te 
horizonai extent 
of contamination, 
begin to develop 
data for baseline 
risk assessment 

Stage 2 
N I A  

N I A  

provide 
additional detail 
to support the 
baseline risk 
assessment, i f  
needed. 

5 - 1  1 

Stage 3 
N I A  

N I A  

provide new 
information for 
Feas i b il I t y Study 
i f  needed. 
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Table 5.2 
(sheet 2 of 2) 

SAMPLING ACTIVITY OBJECTIVES FOR EACH STAGE OF PHASE I 
REMEDIAL INVESTIGATION 

Groundwater 

Surface Water 
and Sediments 

Boreholes 

determine 
presence or 
absence of 
contamination in 
existing nearby 
wells and 
piezometers 

establish 
presence or 
absence of 
contamination in 
the sump at IHSS 
171 and at many 
locations 
through out the 
Industrial Area of 
the plant 
determine the 
presence or 
absence of 
contamination 
resulting from 
subsurfaces 
releases at IHSSs 
1 2 8 & 1 4 8  

supplement 
existing wells anc 
piezometers with 
BAT Hydropunch 
to develop OU 
model for 
Transport and 
Fate of 
con ta mina n ts 
provide 
additional 
information as 
deemed 
necessary from 
the Stage 1 
resul ts  

~ 

conf i rm 
anomalous 
findings from 
stage 1, begin to 
determine nature 
and extent of 
contamination in 
the subsurface 

provide 
additional 
Information If 
needed 

~ ~ ~ ~~~~ ~ ~ 

provide 
addit ional 
information as 
deemed 
necessary from 
the Stage 2 
resul ts  

~ 

provide 
additional 
information as 
deemed 
necessary from 
the Stage 2 
resu I t s  
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* Level I1 

Level 111 

Level IV 

Level V 

Mobile laboratones and field gas chromatograph/mass spectrometer 
(GC/MS) units Results may be compound-specdic and quanotaove 
depedng on mstnunent cahhtion, reference standards, equipment 
condition, and operator capabdity. Real-tune data may be available, or 
results may be produced in several hours. This analytical level is 
appropnate dunng the site charactenzaoon, evduahon of =medial 
dternahves, engneenng design, and d m g  site monitonng. 

OfTsite analyhcal laboratory Results generally have a greater d e p  of 
analytical precision than Level II. Data may be available in 24 hours or 111 
several days to weeks. Level III is an appropnate level for some phases of 
site charactenzahon, eVdUahOn of remedd dternahves, engneenng design, 
responsible party detmnahon, and d m g  site monitonng. Level III may 
be appropnate for nsk assessment dependmg on the outcome of RFP poky 
decisions 

EPA Contract Laboratory Program methods are requued. The analytical 
precision is simlar to that of Level III, but stnngent quahty assurance and 
quahty control protocol are formally documented. Laboratary turn-around 
tune for repomng analpcal results are sirmlar to those descnbed for Level 
I11 

Offsite analytxxil laboratory usmg non-standard methods Analyucal 
method development or modIfkahon is requmd, and analpcal precrsion 
and reporhng schedules may vary accoxbng to the method. 

Analyhcal Level I, II, IV and V wll be used dunng lmplementahon of the OU 13 RFI/RI. The 
analytical methods that wll be used are those specdied rn the EG&G Rocky Flats General 
Radmchemstry and Rouhne Analytical Smces  Protocol ( G W S P ) ,  Parts A and B 

Potenaal contarmnants have been identdkd based upon ther toxlnty, perswmce ~fl the 
enwonment, and frequency of w c m n c e  The potenhd conmnants present are listed m Table 
5.3, but the hst is expected to evolve as addIh0nd data become available. 

Levels of concern are based upon available health standards and are expressed as contaminant- 
specific concentrauon ranges that serve as guidelines for selecting analpcal methods, detecoon limits 
and in determining the boundanes of field investsgations 

5-1 3 Ilaued F i  
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Table 5.3 
(sheet 1 of 2) 

POTENTIAL CONTAMINANTS PRESENT IN OU 13 

IHSS 
llumber 

117.2 

117.3 

1 3 4  

1 4 8  

1 5 2  

Potential Contaminants Present 

plutonium 239/240, radium 226, radium 228, tritium, 
uranium 233/234, uranium 235, uranlum 238, acetone, 
cadmium, copper, toluene, benzene, carbon disulfide, 
ethylbenzene, xylenes, strontium 89/90 

~ 

plutonium 2391240, radium 226, radium 228, uranium 
2331234, uranium 235, uranium 238, tritium, arsenic, 
beryllium, cadmium, copper, chromium, lead, mercury, 
1 ,1 ,1-trichloroethane, 1,1,2,2-tetrachIoroethene, 1 ,I- 
dichloroethane, 1,l ,-dichloroethene, 1,2 dichloroethene, 
tetrachloroethene, trichioroethene, 2-butanone, toluene, 
xylenes, acetone, strontium 89/90 

plutonium 239/240, oils, and solvents 

plutonium 239/240, radium 226, radium 228, uranium 
2331234, uranium 238, carbon disulfide, and acetone 
perchloroethene 

plutonium 239/240, radium 226, uranium 233/234, 
uranium 235, uranium 238, arsenic, copper, lead, lithium, 
magnesium, zinc, acetone, toluene, total petroleum 
hydrocarbons, and solvents 

plutonium 239/240, radium 226, radium 228, uranium 
233/234, uranium 235, uranium 238, tritium, and nitrate 

to ta I pet to  I e u m h yd to  ca r bo n s 

IbuCIRRlRlWO&PlUl 
OpcnbkUntlNo 13 
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Table 5.3 
(sheet 2 of 2) 

POTENTIAL CONTAMINANTS PRESENT IN OU 13 

157.1 uranium 233/234, uranium 238, PCE, acetone, chloroform 
1 ,I ,1-tetrachloroethane, 1,l-dichloroethane, 
tetrachloroethene, chloride, beryllium, lead, and mercur) 

1 5 8  plutonium 239/240, radium 226, radium 228, tritium, 
uranium 233/234, uranium 235, uranium 238, arsenic, 
chromium, lead, mercury, cadmium, copper, toluene, 
benzene, carbon disulfide, acetone, ethylbenzene, xylene, 
1,1,1 -trichloroethane, 1,l ,2,2-tetrachIoroetheneg 1 ,l- 
dichloroethane, 1 ,I ,-dichloroethene, 1,2 dichloroethene, 
tetrachloroethene, trichloroethene, 2-butanone, 
and xylenes 

1 9 0 It odium hydroxide, sulfate, and aluminum 

1 7 1  

1 8 6  

1 9 1 / 1 6 9 hydrogen peroxide I 

plutonium 239/240, radium 226, radium 228, uranium 
233/234, uranium 238, carbon disulfide, acetone, and 
magnesium fuel oil gasoline 

americium 241, plutonium 2391240, radium 226, uranium 
233/234, uranium 235, uranium 238, acetone, benzene, 
carbon disulfide, ethylbenzene, toluene, xylenes, chloride 
and sulfate 

5 - 1  5 
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Detecuon limit requtrements take into account the levels of concern, RFP chemical-specific 
Benchmarks m heu of ARARS, and DQOs specified in the RFP Sitewde Quality Assistance h j e c t  
Plan (RFP, QApjP, 1991) Site-specific ARARS wll be developed as the imhd step 111 the OU 13 
Feasibility Study/CorrecQve Measures Study Detemon h i t s  are hsted in Table 5 4 

5 1 2 4 Idenufy Data QuanQty Needs 

Data quanbty needs are based on a review of the avadable environmental data and on the data uses 
previously descnbed Data quanuty needs axe developed in stages as part of the observational 
philosophy adopted for this project Simply stated, that approach is based on observing and 
evaluaung the data as work proceeds in stages Field sampling density is based on a subjecuve 
evaluabon supported by stabsbcal evaluabon The subjecbve evduahon includes review of site 
features to ensure that data are collected at each locabon where contaminabon is most likely to have 
been released 

To ensure that a sufficient quanuty of data are collected, the FSAP specifies a three stage approach to 
data collecuon The purpose of Stage 1 is to determine the presence or absence of contamination 
and to collect sufficient data to efficiently guide data collecoon in Stages 2 and 3 The purpose of 
Stage 2 is to confirm Stage 1 findings, and to gather infonnaQon to define the nature and extent of 
contaminanon and to b e p  to support the baseline nsk assessment 

complete the collemon of data needed to complete the RFURI mvemgation. Smce the data quantity 

needed in Stage 2 is based on the results of Stage 1 and the data quanaty needed in Stage 3 is based 
on the results of Stage 1 and Stage 2, only Stage 1 data needs wll be completely specified in h s  
Work Plan, although the basis for estabhshmg Stage 2 and 3 data needs will be d~scussed. 
Table 5 2 defines these objmves for each sampling actlvlty at each stage of the inveshgatlon. 

The purpose of Stage 3 is to 

The FSAP (Secoon 6) specifies the objecaves and analytic methods for each MSS for Stage 1. 
The design of the samphg program is based on the pbabllrty of detechng COntarmnattOn withm a 
grven area to a specified level. Each analyhc method has its own objechve, and is supported by a 
spec& StatIShd approach. 
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TABLE 5.4 

ANALYTICAL PARAMETE - R AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTMTES  AT OU13 

TARGET COMPOUND LIST VOLATILE 

Chloromethane 
Bmosnethane 

Vlnyl chlmdc 
CNaroethane 
Methylme Chlmdc 
Acetone 
carbon Dwlfi& 
1,l-Dlchlorocthtnc 
1,l -Dl&lmthe 
12-D~ch)ororhcn~ (total) 
Chlmfolm 
12-DlChlWCthanC 

Z-Butanone 
1.1 * 1 -TncNorotthane 
carbon Tetracfironde 
Vinyl Aceuuc 
Brom&blommethane 

c a - 1 3 - D i c h l ~ e  
Tnchlororhene 
D~bnxnochlaomethane 
1.1 2-Tnchlomethane 
B-t 

1 $-Dichloropropane 

oans-13-bchl~opropene 
Bromoform 
rl-Methyl-Zpa~tanone 
2-HcxanonC 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
1 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 

. 

10 
10 
10 
10 

5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 

Detecnan huts arc tdenerlicd m rhe QAPj?. 
EPA Conma kboruny Method for TCL volaaler wdl be used unlas noted othawroe. 
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TABLE 5.4-CONTINUED 

ANALYTICAL PARAMETER AND DETECrrON/QUAN"ATION LIMITS 
FOR SAMPLING ACIWITIES AT OU13 

TARGET ANALYTE LIST METALS 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 
5 

100 
3 

So00 
IS 
2 
40 

SO00 
5 
10 
10 
10 
50 
20 
lo0 

40 
12 
2 
40 
1 
1 

2000 
2 
10 
5 
10 
20 
1 

2000 
3 
2 
8 

2Ooo 
1 
2 
2 
2 
10 
4 
20 
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TABLE 5.ACONTlNUED 

ANALYTICAL PARAMETER AND DETECI?ON/QUANTITATION LIMITS 
FOR SAMPLING ACTMTES  AT OU13 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

Dewam h i m  .IC idartlficd m the QAPjP 
EPA Ccmuaa L.bopuory Method for TCL volatdes wdl be used unless noted ohmme. 

phuc I RRnu wo& Pkn 
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TABLE 5.4-CONTINUED 

ANALYTICAL PARAMETER AND D E T E C T I O N / Q U A N O N  LIMTTS 
FOR SAMPLING ACTlVITLES AT OU13 

Hexachlorobutadtcnt 10 330 

4-Chlo~o-3-mcthylphtnol 10 330 

2-Methylnaphthalcnc 10 330 

Hexachlomyckqmtenc 10 330 

2,4,6-TnchloroplIcnol I O  330 

2.4,s-Tnchlorophtnol 50 1600 

2-Chlomnaphthalene 10 330 

2-NlnOaruk~ 50 1600 

Duneth ylphtalatc 10 330 

Acenaphth y lene 10 330 

2,6-D1nmomluene 10 330 

3-N10Oph~r01 50 1600 

Acenaphthent 10 330 

2.4-Di~tmphenol 50 1600 

4-NIaOphenOl 50 1600 

Dibawfuran 10 330 
2.4-D1nlUOtdWW 10 330 
bethylphtalate 10 330 
4-Chlarophenol phenyl aha 10 330 
Fluorene 10 330 
4-Ni~oaml1n 50 1600 
4.6-Dmi9-o-2-muhylphcnol 50 1600 

TARGET COMPOUND LIST SEMI-VOLATILES - conmuxi 

N-ru~phcnyiammc( 1) 
4-Brunophcnyl-Phmyl ctha 
PheKUlthrenc 

10 
10 
IO 

330 
330 
330 

Dctcchcm h 5  arc identlficd m the QAPjP 
EPA Conmct Laboruory Method for TCL volaales wdl be used unless not& othcmse 
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TABLE 5.4-CONTINUED 

TARGET COMPOUND LIST VOLATXLES 

Tttrrrcholoroethene 
Toluene 
1.1 3.2-Tetrachla~thane 
Ch)arobenzene 
Ethyl Bcrrzurc 
Styme 

Xylents (total) 

TARGET COMPOUND LIST SEMI-VOLATLES 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
330 

10 

10 

10 

330 
330 
330 

Detectam krmrr in ldentlfied m the QMjP 
EPA Conma Laboratory Method far TCL volanles wdl be wed unless noted othamse 
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TABLE 5.4-CONTINUED 

ANALYTICAL PARAMETER AND DETECnON/QUANTITATION LIMITS 
FOR SAMPLING A C T M T E S  AT OU13 

SOIL GAS SAMPLES 

Acetont 
Btnzare 
CarbOndwlMe 
Carbon tetrachlonde 
chlomfm 
Dxhlorancthane 
Ethylbenzene 
Methylene chlonde 
PCE 
TCE 
Toluene 
Xylenes (totat) 
1.1-DCA 
I ,I, I -TCA 
13-DCA 
2-Bu-n~ 

~ 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

Note Detccnon h t s  8fe a funcnon of the detector type and lnjccuon volume. Thus, the detecnon lmit 
may vary. Target detccuon llmits will be at or below the bted values. 
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TABLES4 

Nnrate 
Sulfate 
Chlorde 
Ruonde 

P" 
Specifc Conductance* 
Temperature' t 

1 mglL EPA 353 2 
5 mgk EPA 375 4 
5 mg/L EPA 325 2 
5 mg/L EPA 340 2 

t 

t 

ANALYTICAL PARAMETER AND DETECTION/QUAhTITATION LIMITS FOR 
SAMPLING ACTIVITIES AT OU 13 

5 mglKg EPA 353 2 
10 mNKg EPA 375 3 
5 mg/Kg EPA 325 2 
5 mg/Kg EPA 340 2 

t 

t 

t 

Other Chemlcal Commnds 

I Water Limtts (pCA) I Soil Limits (pCdg) 
Radonucldes 
Gross Alpha, Dissolved 
Gross Beta, Dissolved 
Gross Alpha, Suspended 
Gross Beta, Suspended 
Tntium 
239/240 Plutonnrm 
233/234 Uranium 
235 Uranium 
238 Uranium 
241 Amencium 
Total Radlostrontium 
Total Radiocesium 
226 Radium 
228 Radium 
244 Curium 
237 Neptunium 
230 Thonum 
232 Thonum 
134 Cesium (by Gamma) 
127 Cesnrm (by Gamma) 
Anions 

2 
4 
2 
4 

400 
0 01 
0 6  
0 6  
0 6  
0 01 

1 
1 

0 5  
1 
1 
1 
1 
1 
1 
1 

4 
10 
4 
10 

400 
0 03 
0 3  
0 3  
0 3  
0 02 
1 

0 1  
0 5  
0 5  
0 5  
0 5  
0 5  
0 5  
0 5  
0 5  

aboratory Methods for Radlonucldes are ldenttfied in Part B of the GRRASP and m the Qualtty 
ksurance Addendum for This Work Plan 

'Field Methods OPS-GW 05 (EGaG, 1991~) 
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5 1.2 5 Evaluate Sampling/Analysis Ophons 

RFuRI data collecaon and analysis for OU 13 wdl UhhlR a graduated approach m which analflcal 
Level I and Level II field screening techmques wdl be used to focus subsequent data collecaon and 
analysis for analytical Levels IV and V The samplmg/analysis ophons selected are based upon 
thew abd~ty to obtm data that IS consistent wth known site COndlhOnS. Simply stated the 
ObjeChVe for stage 1 surveys IS to deteme d contammaDon is present in the ma being 
inveshgated 

Field screerung technrques wdl be used whenever possible to reduce waste generated dunng 
sample collecaon, m m z e  delays that can result when more exachng analyacal methods are used, 
and to mrumze worker exposure Analyhcal Level I and Level 11 field screening wdl assess both 
dochemcal and organ~c chermcal contaminanon d u g  Stage 1 of the FSAP. 

5 1 2 5 1 Rad~olog~cal Surveys using a f igh Punty Germanium detector (HPGe) or Fidler/NaI 
detectors d 1  be conducted to survey 100 percent of the MSS anxi m order to identlfy areas of 
nuhochexmcal conmatlon on the surface and to map anomalous areas that may requm further 
inveshgahon Field methods for use of the HPGe are presently bemg finalized and a standard 
OperaMg procedure wdl be incoxprated m the Enwonmental Management Rad~ologcal 
Gudehnes Manual (REP-EMD, 1991a). In areas where it is not PraChCd to use the HPGe 
eqwpment, FidlerfNaI detectors WIU be used to ensure 100% coverage of the area sumeyed. Hand 
held detectors will be employed for health and safety purposes and to screen the sides of buildmgs 
or other obstrucaons which could Lnfluence the other detectors. (More mfomhon about the use 
of these detectors is being developed in a paper Compendium of In-situ Radiological 
Characterization Methods and Applications whrch wdl be avadable before field work 
b e p s  1 
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5.1.2.5.2 Soil Gas surveys unlmng a portable GC wdl be used to idennfy areas of organic 
chemcal contammanon and to direct further samphg efforts Data collechon procedures will be 
those specified in Enwonmental Management Dxnsion Manual 5-21000, Volume XU, Gcotechnical 
(RFP-EMD, 1992a) Two gnd spacings are specified--20 feet and 40 feet. 

Operanonal data from ncent scnl gas surveys conducted at Rocky Flats were utllrzed in conjuncnon 
urlth a transient subsurface pressure drstnbutlon equahon (Equatlon I) to assess the nubus of 
influence of soil gas survey (Johnson, et al., 1990). 

where: 
P’ = “gauge” pressure measured at &stance r and tlme t 
m = smtumtluchess(3m) 
r = radd &stance from vapor extracnon well 
k = soil penneabihty to an flow (5 0 x 10-2 to 1.52 x 10-1 dames) 
p = vlscosity of ar  (1.8 x 10-4 g/cm-s) 
E = sur-filled sod void fracbon (0.10) 
t =tune 

Q = volumemc vapor flow rate from extrachon well (0.70 to 0.97 scfm) 
Pm = ambient amosphenc pressure = 1.013 x 106 g/crn-s2. 

The results of t h ~  analysis indicated that a l0-foot radtus of influence was achievable under the 
operamg conhtions that may be expected m OU 13 This wd1 result in complete coverage umg a 
20 foot gnd. 

A forty foot grid is specfied for MSS where the Ikehhood of encountering large spills is very 
high based on past history. For example, Secaon 2 1 documents the release of approxunately 700 
gallons of No 6 dmel fuel at MSS  152 in 1971 A spill this size would he sufficient to cover an 
atea of approxlmdttly 50 feet by 50 feet to a depth of 1/2 inch, which a forty foot gnd would 
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adequately locate. This is especially true because the tuea of contarnmated sod would most likcly 
be much larger 

In any event, If contarmnanon IS discovered dunng the sod gas survey, the m p h n g  grid will be 
expanded to deterrmne the fidl extent of the contamination. If the sampling effort is extended 
beyond the current MSS boundary mto an adjacent MSS, discussion wth the appropriate OU 
manager would be mhated Thls wll msm that the expanded samphng pml matches the 
objectives specified m the relevant work plan. 

5 1 2 5 3 Sdicial Soils Samphng-As part of the Stage 1 samphng program, surficlal sod 
samples d be taken at specific MsS areas The objective of the mihd soil samphng plan is to 

iden@ elevated concenmQons of possible contarmnants and to augment the findmgs of the HPGe 
survey wihn each specdic MSS area in OU 13 These samples wdl be analyzed for TAL metals 
and a full suite of donuchdes. plutonium 239 and 240, amencium 241, uranium 238, uranium 
233/234, tnhum, stronaum 89/90, stronuum 90, cesium 137, d u m  226, mbum 228, gross 
alpha and gross beta. In some cases, specific metals-hthium, berylhum and magnesium will be 
targeted for analysis at speclfied MsSs. One sample per group wdl be analyzed for gamma- 
emthng rdonuchdes wth onsite laboratory HPGe instruments. At speclFrc MsSs where 
IzUhOaChWty has been detected, asphalt samples wllf also be collected and analyzed for radioactivity 
wth a laboratory HPGe. Laboratory analytical methods wll conform to those referenced m 
GRRASP, these methods meet the cntena for analyt~cal Levels IV and V. Field data collechon will 
be m accOrdance wth Enwonmental Management Drwsion Manual 5-2000, Volume III, 
Geotechmcal (RFP-EMD, 1992a) (An SOP for the laboratory HPGe is currently under 
development and wll be completed and submitted for regulatory agency approval pnor to use.) 
Sample collecnon will proceed accordmg to SOP GT.08. Any spezfic nmsions to the proctduns 
wdl be approved by the regulatory agencies pnor to use. 

The surficial sods sampllng problem is defined as detecting whether contamrnation is present at 
each specrfic M S   am^ The -mum concentraaon for each consmuem wdl be used to 
deterne If elevated concentrahons ewst If elevated concentraaons are idenhfied, then m m  
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m-depth borehole and surficd soil samphg wdl be conducted in Stage 2 to charactenze the 
contarmnant and collect ad<fihOnal data to support a human health nsk assessment. 

The followmg is the stamucal approach used to determme the number of samples to collect. 
Given 
contarmnaoon affects a h o n  of the site, is: 

independent samples, the probability of observing at least one conrammated sample when 

P = 1 - (1-f)N 

WHERE. f = b b o n  of site contarmnated 
N = number of independent samples. 

The aSSUmphOnS are that at least 25 percent of the site is conmnated and the samples wll be 
mdependent Eleven samples are required to observe at least one contarmnated sample with a 
probahlity of at least 95 percent wthm each MSS p u p  IHSSs are grouped when thelr 
boundanes overlap or they are conoguous in such a manner as to present a &screte area. Table 5.5 
shows which MSSs are grouped together for sampling purposes. 

Judgmental samplmg, based on histoncal informahon and results from the wsual and HPGe 
surveys, wll be combmed wth random samplmg to bus the samples to mprove detecbon of 
contarmnahon. A wsual survey wdl be performed to idenhfy areas where elevated concentrahons 
of contamznants are llkely to exist The results of the wsual survey and the HPGe survey vvlll 
deterrmne the location of surface sod samples A surface sod sample vvlll be collected at each area 
where contarmnatlon is most llkely to exist based on histoncal informahon and the wsual survey. 
A surface sod sample wdl also be collected at anomalous areas idenhfied by the HFGe survey 
The remiilmng surface sod samples wd1 be randomly selected throughout each specrfic MSS area 
usrng grid points from the HPGe survey. Gnd intersechons that are located at any of the 
previously detemuned sampling locahons wdl be exempted from the random samplmg locahons. 
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Table 5.5 

1171 & 197 

117.2 & 158 

Surficial Soil Sampling 
IHSS Groups 

11 

11 

wuc I RFllRI W d  plur 
Opamblc UNI ho 13 

148 11 

I IHSS GtouD I Number of SamDlesI 

157 1 

186 
134s up to but not 

including1 71 

134 N & 128 & 171 

Total 

11 

11 

11 

11 

88 

I 117.3 %t 152 I 11 I 
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5.1.2 5 4 BoreholenA lurilted number of boreholes wll also be dtllled dung Stage 1 at MSSs 
where subsurface release of contarmnahon may be present at depth The samples from these 
boreholes wll be analyzed far TAL metals, nubonuclides, and sptcific anions. 

5.1.2.5.5 Alluvlal Groundwater Samphng will contmue to be collected during Stage 1 from all 
existmg monitonng wells and piezometers 111 and surroundrng OU 13 This data, historical data 
from these wells, and new data developed dunng Stage 1 inveshgatIons Will be used to locate 
groundwater samplmg actimhes m Stage 2. 

5 1 2 5 6 Addmonal Acnwtres-After Stage 1 samplmg is complete, a technical memorandum 
wdl be prepared The technical memorandum wU evaluate the results of Stage 1 samphg and 
recommend locaaons for locatmg boreholes and collectmg surface scrape samples If swfictal so11 
samplrng results are not available, they wdl be r e p o d  111 a later t e c h m d  memorandum pnor to 
the commencement of Stage 3 samplmg. 

Surface scrape samples wdl be collected dunng Stage 2 of the FSAP at borehole locanons If a 
borehole is located m a paved area, the surficlal soil scrape wdl be taken after the pavement is 
removed.. A sample wdl be taken from k t l y  below the pavement and another taken at either four 
inches below the pavement bottom, or at the surface of the next sod h m n  begm (madbase/ 
preparahon bed sod ) (The SOP govemmg this work s currently bemg remsed. It wdl be 
subrmtted to the regulatory agencies for approval prior to use in the field.) Surface scrape samples 
wdl be analyzed for TAL metals, plutonium 239 and 240, amencium 241, uranium 238, uranium 
235, uranium 2331234, t n t i U m ,  stronhum 89/90, strontium 90, cesium 137, nuhum 226, radium 
228, gross alpha, and gross beta. Analyhcal methods wll conform to those referenced in the 

GRRASP, these methods meet the Criteria for analpcal Level III through V. Field data collectm 
will be in accordanot wth Envmnmental Management Divlsion Manual 5-2 1O00, Volume III, 
Geotechnical (RFP-EMD, 1992a) 

Sod samples wll be collected from boreholes dunng Stage 2 of the FSAP to assess contarmnant 
types and dstnbuhon. For those MSSs where no contarmnatron was dewted by Stage 1 
aCtiWheS, a sufficient number of boreholes wdl be drilled to confirm that there is no contammation. 
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The numbex of bonngs wll be proposed ~fl the first Techmcal Memorandum and wdl be based on 
IHSS size, known waste storage history, and possible below ground releases. At IHSSs when 
contarmnaaon was found d m g  the screemg surveys, Stage 2 Hrlll consist of at least thrtt 
bonngs t r a n m g  each anomaly (radmctive or other contaminant) downgradient from the pomt 
of -mum contammahm. This will be done for a maxmum of thnx transects resulting m nine 
boreholes per IHSS 

The need for any additional boreholes can be evaluated 111 the Stage 2 Techmcal Memorandum. 
These adchhonal bonngs, d requred, will be dnlled dunng Stage 3. 

An excephon to tlus method of locahng boreholes wlll be made for IHSS 152 Three boreholes 
wdl be dnlled around the berm smoundmg the storage tank, one u p w e n t  and two 

downgmbent Samples wll be analyzed for T U  volatile compounds, TCL sem-volatde 
compounds, TAL metals, plutonium 239 and 240, amencium 241, uranium 238, uranium 235, 
uranium 233/234, mhum, strontium 89/90, stronhum 90, cesium 137, radium 226 radium 228, 
gross alpha, and gross beta. h d y h C d  Level III will be used for the volahle, sem-volatile and 
metals analyses Analyhcal Level V wdl be used for the radrochermcal analyses. Field data 

collection wdl be m accordance wth Envmnmental Management Diwsion Manual 5-21000, 
Volume III, Gmtechnlcal (RFP-EMD, 1992b). 

Alluwal groundwater samples unll be collected from all existmg piezometers and monitor wells in 
and immedmtely surroundmg OU 13 d u g  stage one of the FSAP. Dunng stage two of the 
FSAP, alluwal groundwater samples wll be collected at the time boreholes are drilled using the 
Hydropunch@ method or equivalent for real tune and laboratory analyns. If contarmnation is 
confirmed by the sod or groundwater samples, one momtonng well unll be installed up@ent of 
the affected IHSS and one monitonng well wdl be mtalled downwent of the affected IHSS. 
Samples vvlll be analyzed for TCL volatdes, TCL sem-volahles, TAL metals, plutonium 239 and 
240, amencium 241, uranium 238, Uramum 235, uramum 233/234, tnhum, StrOnhUm 89/90, 
StrOnhUm 90, cesium 137, rachum 226, radium 228, gross alpha and gross beta Quarterly 
groundwater data collection from momtonng wells wdl be conducted as Part of the RFP site-wrde 
momtonng program. Analyhcal Level IV (CLP protocol) and Level V (for radwhemcals) will be 
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used for groundwater sample analysis Groundwater samphng and measurement of field 
parameters will be conducted in accordance wth procedures speclfied in the FSAP. 

All data mllecnon field records wdl be handled in accordance wrth the q d t y  control procedures 

specdied in Enwonmental Management r)lvlsion Manual 521000, Volume I, Field operations 
(RFP-EMD, 1992~) 

5 1.2 6 Rewew of PARCC Parameter Informahon 

PARCC parameters (precision, accuracy, representahveness, completeness, and comparabdity) for 
analyncal Levels I, 11, IV, and V are &scussed below Precision, accuracy and completeness goals 
are spec6ied in the Quality Assurance addendum for this Work Plan 

Preclsion is a quanhtahve measure of data quality that defines the reproducibdity or degree of 
agreement among replicate measurements of a single analyte The closer the numerical values of 
the measurements are to each other, the more precise the measurements One of methods used to 
estlllliite the precision of a method is the standard error of the estunates for the least square 
regression line of "measured" versus "target" concentrahons (EG&G, 19911) The pnmary role of 
this applicahon is to charactenze the precision of any analysis method under specdied condmons. 
This allows companson of different results produced by the same method. Analyacal precision for 
a smgle analyte may be expressed as percentage of the Merence between results of duphcate 
samples and mamx splke duplicates for a gwen analyte Precision wll be detemed fn>m the 
results of duphcate and matnx splke duplicate analyses (EG&G, 1991i). 

Dmng the mlle.chon of data using field methods or Instrumentahon, pmslon is checked by 
Ieportmg several measurements taken at one locanon and companng the results Premsion wdl be 
reported as the relabve percent dfference for two results and as the standard deviahon for three or 
more results. Sample C O k C h O n  pmsion shall be measured 111 the laboratory wth the analysis of 
field rephcates and laboratory duplicates (EG&G, 19911) Analyhcal pmsion wdl be achieved by 
adhenng to the analyncal methods conmed III the GRRASP Samphng precision wll be achieved 
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by conformance the pmcedures speclfied m the Enwonmental Management Division's Operatmg 
Procedure manuals referenced above 

Accuracy can be expressed in terms of completeness and bm. Accuracy is a quanatame measwe 
of data q d t y  that refers to the degree of dlfference between measured or calculated values and the 
true value. The closer to the true value, the more accurate measurement One of the measucs of 
analyt~cal accuracy 1s expzessed as a percent recovery of a spikc or tracer which has been added to 
the enwonmental sample at a known concentranon before analysis (ERP, 1991). While it IS not 
feasible to totally elmnate sources of error that may reduce accuracy, the OU 13 Work Plan 
attempts to mmze emr by using standadzed analyacal methods and field procedures 

Representaaveness is a quditahve parameter that expresses the degree to which sample data 
accurately represent a charactensac of a populanon, parameter vananons at a samplmg point, or an 
envmnmental condmon (EM, 1991) Representatwe data wll be obmned by using both biased 
and unbiased methods of selecting sample locauons Biased methods wll employ exlsbng data m 
areas known to be contarmnated to detennrne the degree of contarmnanon Unbiased methods such 
as gnd samplmg wll be used to detemne both the nature and extent of contammahon Field work 
wdl be conducted accordrng to standard operaang procedures, further mdmg the collecnon of 
representatwe data. 

Completeness is a quanhtanve measure of data quahty expressed as the percentage of vahd or 
acceptable data obmned from a measurement system. The ObjecDves of the field samplmg 
pmgram are to obmn samples for all analyses r e q d  at each indwidual site, to provide suffiaent 
sample mated to complete those analyses, and to produce QC samples that represent all possible 
contaminahon situations such as potenhd conmunabon dunng sample collecaon, tranvrtahon, 
or storage (EG&G, 19911) 

Comparabihty is a quahtaave parameter descnbmg the confidence wth whch one data set may be 
compared to another (EPA, 1987) The standard laboratory methods of the GRRASP and standard 
operaang pmedures for conducang field work wdl allow for one to one comparabdity of OU 13 
RFI/RI data to other work conducted in conformance wth those same standards. 
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5.1.3 Stage 3 - Design Data Collecaon Program 

Stage three of the DQO process compiles the vanous elements of Stages one and two mto a 
cohesive data collecaon program for the OU 13 RFW To thrs end, a Field Sampling and 
Analysis Plan and Quality Assurance/Qualrty Control Plan have been developed and m included as 
Secuons 6 and 10, nsptcavely, of this Work Plan The results of the DQO process have bten 
&salled mto a demled hst (Table 6.1) of the number and type of samples to be collcctad, their 
locanon, and analpcal methods 
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